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DETAILED ACTION 

Response to Arguments 

1. The Applicants' arguments with respect to claims 1-19 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 12-14 are rejected under 35 U.S.C. 102(b) as being anticipated by Lien et al. 
(US 6,21 1 ,851 , herein after "Lien") 

As to claim 12, Lien teaches a method of driving a liquid crystal display including first 
and second gate lines, a data line, a first pixel connected to the first gate line and the data line, 
and a second pixel connected to the second gate line and the data line [figs. 2a-2f], the method 
comprising: 

scanning the first gate line ( u Gf ); 

applying a first data voltage ( u V1 n ) to the data line during the scanning of the first gate 
line ("Gf); 

storing the first data voltage applied to the data line during the scanning of the first gate 
line [fig. 3 and col. 5 lines 40-49]; 

scanning the second gate line ("G2"); 
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applying the stored first data voltage ( u Vm-V1 n ) [col. 5 lines 23-27] to the data line during 
the scanning of the second gate line ("G2"); and 

applying a second data voltage ("-\/2") to the data line during the scanning of the second 
gate line ("G2"). 

As to claim 13, Lien teaches the method comprising inverting polarity of the stored first 
data voltage before the application of the stored first data voltage [col. 5 lines 40-49]. 

As to claim 14, Lien [fig. 3] teaches the method comprising buffering the stored data 
voltage before the polarity inversion. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior.art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

5. Claims 1-4, 7-9, 11, and 15-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kim (US 2002/0075214) in view of Lien. 

As to claim 1, Kim teaches a liquid crystal display [par. (0002) lines 1-2 and par. (0004) 
lines 3-4] comprising: 

a liquid crystal panel assembly including a plurality of gate lines, a data line intersecting 
the gate lines, and a plurality of pixels connected to the gate lines and the data line [fig. 5]; 

a signal controller ("master PCB 20(f) receiving image data and a synchronization signal 
from an external device, processing the image data [par. (0041) lines 3-5] and generating 
control signals for displaying the image data [par (0041 ) lines 14-16]; 
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a voltage generator (a combination of "gray voltage unit, "Row driver power generator", 
and "common pulse generator" 1 ) generating a plurality of gray voltages and a gate voltage for 
driving the panel assembly [fig. 1]; 

Examiner respectfully submits that the Examiner cited the information from Kim's 
admitted prior art since such components are also included and implemented in Kim's display 
device. 

Kim further teaches: 

a gate driver sequentially scanning the gate lines by applying the gate voltage, each 
scanning being performed in a horizontal period (7s" + u tm n ) including a first period (7s") and a 
second period ("tm n ) following the first period [fig. 7]; 

a master data driver ("master column driver 220') sequentially applying data voltages 
selected from the gray voltages corresponding to the image data to the data line, each 
application is performed in the second period [par. (0051) lines 1-5] [figs. 4 and 7]; and 

a slave data driver ("slave column driver 230") applying a pre-charging/compensation 
voltage to the data line in each first period [par. (0051) lines 5-8] [figs. 4 and 7]. 

Kim does not teach the slave data driver to store the data voltages applied to the data 
lines and to apply the stored data voltages to the data lines as pre-charging/compensation 
voltages. 

However, Lien teaches a method of storing data voltages of a frame and applying the 
stored frame data voltages to data lines in a first period of a gate signal period, wherein the gate 
signal period consists of a first period of applying pre-charging/compensation voltages and a 
second period of applying image data voltages [col. 3 lines 42-52] [figs. 2a-2f and 3]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Kim's slave data driver to apply the pre-charging/compensation voltages to the data 
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lines by storing image data voltages and applying the stored image data voltages as pre- 
charging/compensation voltages, as taught by Lien, in order to reduce the crosstalk in Kim's 
display without increasing the cost or power required to drive pixels included in Kim's display 
[col. 3 lines 27-29]. 

As to claim 2, Kim modified by Lien [Lien: fig. 2f] teaches that two data voltages 
sequentially applied to the data line have opposite polarity with respect to a predetermined 
voltage and the slave driver inverts the polarity of the stored voltage before application to the 
data line [Lien: col. 3 lines 47-52]. 

As to claim 3, Kim [fig. 4] teaches the master driver ("master column driver 220') and 
the slave driver ("slave column driver 230") are disposed at opposite sides of the panel 
assembly. 

As to claim 4, Kim modified by Lien teaches the slave driver comprising: 

a storage (Lien: "full frame buffef) [Lien: fig. 3] for storing the data voltages applied to 
the data line in the second period; and 

an inverter (Lien: "inverter 6") [Lien: fig. 3] for inverting the polarity of the data voltages 
stored in the storage [Lien: fig. 2f], the storage and the inverter alternately connected to the data 
line (Lien: "analog toggle 4" alternately connects the storage and the inverter to the data lines) 
[Lien: col. 5 lines 40-49]. 

As to claim 7, Kim modified by Lien [Lien: fig. 3] teaches the slave driver comprising a 
switch unit (Lien: "analog toggle 4") selectively connecting the storage and the inverter to the 
data line [Lien: col. 5 lines 40-49]. 

As to claim 8, Kim modified by Lien does not expressly teach the switch unit to comprise 
a first switch and a second switch. 
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However, since the Applicants have failed to disclose that including two switches in the 
switch unit provides an advantage, is used for particular purpose, or solves a state problem, it is 
an obvious matter of design choice to include two switches in the switching unit. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a toggle switch for the switching operation of the driver, since a toggle switch 
would perform equally well at selectively connecting inputs from the storage and the inverter to 
the data line. Drawing 1 is provided below to illustrate an alternative design/structure for the 
switching unit. 



Vcon Vcora 




Design I Design II 

Drawing 1 



As to claim 9, Kim modified by Lien teaches the slave driver to comprise a buffer (Lien: 
"full frame buffer") [Lien: fig. 3] for buffering the data voltage (Lien: U D1\ U D2\ U D3\ ...) stored in 
the storage and provides the buffered data voltage for the inverter (Lien: "inverter 6') [Lien: col. 
5 lines 38-49]. 

Lien does not expressly disclose the buffer to include an operational amplifier. 
However, Examiner takes official notice that implementing an operational amplifier to 
design a buffer is well known and widely used technique. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to specify the modified Kim's buffer to include an operational amplifier as its 
component since an operational amplifier is well known for low cost. 

As to claim 11, Kim modified by Lien teaches the predetermined voltage being applied 
to the pixels [Lien: fig. 2f]. 

As to claim 15, all of the claim limitations have already been discussed with respect to 
the rejection of claims 1 and 12. 

As to claim 16, all of the claim limitations have already been discussed with respect to 
the rejection of claim 2. 

As to claim 17, all of the claim limitations have already been discussed with respect to 
the rejection of claim 4. 

As to claim 18, all of the claim limitations have already been discussed with respect to 
the rejection of claim 7. 

As to claim 19, all of the claim limitations have already been discussed with respect to 
the rejection of claim 8. 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim and Lien as 
applied to claims 1-4, .7-9, 11, and 15-19 above, and further in view of Washio et al (US 
6,873,313, herein after "Washio"). 

Kim modified by Lien does not expressly disclose the storage to comprise a capacitor. 

However, Washio [figs. 1 and 3] teaches an image display device having a pre-charging 
unit ( a combination of "pre-charging circuit PC 1 and "pre-charging voltage stabilizing section 
ST) comprising a capacitor {"charging holding means" shown in fig. 3) to store a pre-charge 
voltage ("PCV) [col. 12 lines 1-20]. 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the modified Kim's storage to comprise a capacitor, as taught by Washio, since 
capacitor is well known for low cost and is widely used in a driving circuitry for a display. 

7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim and Lien as 
applied to claims 1-4, 7-9, 11, and 15-19 above, and further in view of Lautzenhiser (US 
2002/0149503). 

Kim modified by Lien [Lien: fig. 3] teaches an inverter (Lien: "inverter 6") included in a 
driving circuitry. 

Kim modified by Lien does not expressly disclose the specific structure of the inverter 
included in the display driver. 

However, Lautzenhiser [fig. 21] teaches an inverter {"inverter 350") comprising an 
operational amplifier ("operational amplifier 354") in a negative feedback configuration having a 
non-inverting input terminal supplied with the predetermined voltage ("ground") [par. (0223)]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to specify the internal structure of the modified Kim's inverter to comprise an operational 
amplifier in a negative feedback configuration having a non-inverting input terminal supplied with 
the predetermined voltage, as taught by Lautzenhiser, since including an operational amplifier in 
a negative feedback configuration to build an inverter is well known and widely used design in 
analog circuit implementations. 

8. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim and Lien 
as applied to claims 1-4, 7-9, 1 1 , and 15-19 above, and further in view of AAPA (the Applicants' 
admitted prior art, herein after "AAPA"). 

Kim modified by Lien does not expressly disclose the slave driver being formed on the 
panel assembly. 
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However, AAPA teaches a master and a slave drivers to be mounted on a liquid crystal 
panel [Specification: pg 2 lines 19-21]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Kim to implement Kim's master and slave drivers on the liquid crystal panel, as taught 
by AAPA, in order to reduce the size of the display by eliminating the space required to install 
master and slave drivers. 



9. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Seokyun Moon whose telephone number is (571) 272-5552. The 
examiner can normally be reached on Mon - Fri (8:30 a.m. - 5:00 p.m.). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on ; (571) 272-7764. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 



November 22, 2006 



AMR A. AWAD 



S.M. 




